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The for in which the different no- 
tions of Gravitation are WI | 
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TAE Heavens ee ee 7 God: 
and the Earth is full of his riches, In them 
we. have. convincing evidence of 8 21- 
mighty power, wiſdom, and goodneſs of 
Him that formed them, and direfs their 
motions. And a ſenſe of theſe perfections 
in the Gxzar-Cazaror, has a tendency 

to fill the ſoul with awful reverence, gra | 
e and love. „ 


Cosmo ther, a an-acount of . be 
wales); is a very uleful ſcience. And 


they are benefactors to mankind, who help 
us o to read this n of the viſible Hea- 
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Among theſe the moſt Aiſtioguiltied is 
1 r-1ſaac\ Newton. Heath rrared dut an 


"univerſal law by which the Heaven ofbs 


move round the Sun, and heavy. bodies 
fall towards the Earth. This is the law of 
what is called "GRAVITATION, or Ar- 
TRACTION, | 

But i it has been aſked, What is g 
"Jon or Attraction? Are theſe cauſes or 


: effetts Þ © If cauſes, how do they act? If 


effects, how are they produced i Some 


_ thoole to call them pbwers. If ſo, in what 
bodies do cheſe powers dwell > In the bo- 
dies attracting, or in the bodies attraded? 


An anfwer to theſe cot q che ſubjett 


of the preſent. enquiry. | 


"2 


By "Grdvitation is avdierally "meant, * a 


"oh Wendeney in any body towards e bo- 


dy at a diſtance.” But how is ſuch a ten- 
dency poſſible i in a body totally inanimate ? 
Af it is moved by ſome viſible agent, then 


15 Gravitation i is not any power or quality in- 


herent in the body. "if it moves in edi. 
ence to a given ee this! ou 
ſenſe 


F 


4 ns 


F 
” 
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 Teyſe, of the command; and this ſenſe, or 
conſciouſneſs, to be. reſiding in every part 
of the body ; for every particle gravitates. 
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By Attraction is e meant a 
d 


ö drawing to- 


power, inherent in bodies, of dra 
wards them other bodies at-a diftagce. 


But how can any body act where it is not? 


How can the Sun' regulate the motion of 
the Earth at the diſtance of ninety-five 


millions of miles? and the Georgian Pla- 


net at nineteen hundred millions of miles 
diſtance? _ 1 


Almighty Power is equal to any poſſible 


# 


effet; and Almighty Power is here em- 


ployed: But in the ordinary courſe of na- 
ture we do not obſerye the, power of the 
Almighty ating out the agency of ſe- | 
 coptdary cauſes. * We'have never found, 
(as one? well obleryes)'* a ſingle inſtance 


in the world of an end to be anſwered, 
without a ſuitable” mean to accompliſh 


* 


ultimately be referred; but it is the buſi- 


. nels of philoſophy to trace out the inferior 
agents, which God is pleaſed to employ. 
* 4 Z LH as ; 4 */F2 +8 „ 
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ig dependence on Divine Affiſtance; the 


Works 
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„k in this enquiry we move cautiouſly, 
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11 FELATT 


' #* Jeſſe's Lecture. 


that end.“ Ta Divine Agency all muſt 


Sk will 3 us to mne G45 446 n 
rox. But if we. raſſily follow vain fancies, 
of ourſelves or” others, we muſt! loſe our 
Vay. Hence, (ſays: the Lord Preſident 
Forbes) ſo many Coſmogonias; To many 


1 1 to.ſhew how the various phæno- 


25 11505 are performed. Some ſet out on 


hypotheſis which time has diſcovered to 
58 abſolutely falſe. Some gave only 
words which had no certain mean 


but which the philoſopher and his fol- 


4 lowers were periefily ſatisfied with.” 
1, The Woite "philoſophies tte 


dadion among the occult qualities: when they 


Called it a native inclination in bodies to 
2 25 in their ir done ſphere or place.” rs 


A 2 8 YH. Oey” 


cer Rifes it an thdeavent in bo- 


5 dies to return to e P 8 
rated from it. 2 
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Ke abe it o the e mai at- 


tra ion of the Eart 725 DN LA 
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the Earth; . makes all bodies en- 
6 * deayour 


1 e « ſpeaks more mengen when 
by he Meri it © 10 external agency, or impulſe, 
15 <or trüſiof f ſome ſybtil matter But 
he becbmes as obſcüre as the reſt; When 
he aſcribes this truſion to che rotation ok 


*% 


WS 


to ed ; but they: cannot, 9 = hace” 
ig no vacuum. Fon in this caſe, all bo- 
dies would. be preſſed upwards and down- 
wards; but gravity (in bodies near * 

Earth) is always downwards. 


en 


a te: Halley. i is content to ENT itt td 
70 the agency of the: Almighty,” 1 to 
diſcover the inferior agents, or * 

cauſes. 80 does Dr. Graveſenc de, who 
excludes al other canes: 


Rohault ſays, — Philoſs) phers 1 
thought it poſſible to account The all the 
c motions in nature by impulfe atone; for 
this is the only way FARK we can conceive 
©clearly that one body. moves another, 

by puſhing it. Attrattion, ſympathy, anti- 
_ *pathy, Jax of vacuum, Se. are mere chi- 
meras. They ought not to be e 
all.“ Stem, p- 1. ch. li... ae ; 


on this paſſage Dr. Clark's commentary 
is as follows: en en and ſymp 
„all occult cauſes, which are yr 4 
ariſe from the ſpecific forms of things, 0 
*zuſtly to be rejected. Vet ſuch attraftion 
f mal be allowed as is not the action of 
matter at a diſtance, but the aktion of: 
ſome Immaterial 1 N 
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Dr. Clark chen cites Sir Iſaac Newton 
as ſpeaking thus: * Have not the ſmall 
particles of bodies certain powers Where- 

1 55 25 they act at a diſtance? What I call 
* attraftton may be performed by impulſe, 
* (not; bodily impulſe) or by A other 
means unknown to me.“ Newton's Opt. 
„ by . 

© To tell us that every ſpecies of things 
is endowed with an occult ſpecific quality, 

* by, which it acts, and produces manifeſt _ 

* effeQs, is to tell us nothing. But to de- 
drive two. or three general principles of 
motion from phznomena, would be a 
very great ſtep.to philoſophy, though the 
*© cauſes of Fly eie were not at all 
* diſcovered. And therefore I ſcruple not 
to propoſe the principles of motion above 

* mentioned, they being of very general 

* extent; and leave their cauſes to be 
I SE. 


If by acting at a diſtance Sir Ifaac Ner- 
ton means acting without impulſe, it will not 
be eafy to vindicate him from the cenſure 
he caſts on others that talk of occult quan+ 
ties. By acting al a diſtance we might Tup- 
poſe he means impulſe communicated from 
a diſtance (as we ſay a gun kills at a diſ- 

tance)— But he adds not bodily impulſe. 
/ 8 By - 


* . 44 yi 
* 0 1 


„„ 
By this, expreſſion, and his adding the 


words, or by ſome other means to me unknown 
, —ke appears diffatisfied with his diſcove- 
ries on this ſubject. t 


W © - 
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Dr. Cotes thinks gravity *a primary 
eſſential quality of matter. But this Sir 
Ifaac Newton diſclaims, on account of the 
pernicious conſequences, which ſome phi- 
loſophers drew from it. He makes him- 
ſelf a nearer approach to what is probably - - 
the truth, when be ſhews, hat there is in 
nature a medium vaſtly more ſubtil than 
Lair; by Which light is reflected and found 
* communicated; and* which he ſuppoſes ' 
| ons? Free 
* may be more rare towards the Sun, and 
* cauſe gravitation, by preſſing towards it. 1 
If, ſays he, the elaſtic forcs of this ne. 
dium be exceeding great, it may ſufficde 
© to impel bodies 1 the rarer parts x 
* by what we call gravity.” And this elaf- 
ticity he proves to be, exceeding great by 
its vibrations in ſound and lihlt. 
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iſcoveries are very ingenious; 

but were not ſatisfaRtory to that great man 1 
himſelf. Therefore in his later writings Ml 
he does not mean by attradtion any power 
or cauſe at all; but an fed of ſome un- 
* known power.“ Nat. Prin. Math. Lib. mp 
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Containing the propoſition which 5 is the file 


* a - 


SIR Iſaac Wren Cromer to have F | 
vered, in the elaſtic force of the ætherial 
fluid, and the greater rarity towards the 
Sun, a ſufficient-cauſe of conſtant preſſure 
to conſtitute a centripetal force ; but he 
had not diſcovered how the ether, thus 


of this inquiry, with the inſtance of * 


accumulated toward the Sun, could be 


diſperſed again: ſo as to conſtitute a, con- 
ſtant rotation of centrifugal ang r 


tal POWERS. - 


This is the defign of the n in- 
quiry ; in which it is not meant to oppoſe 
any part of his ſyſtem; but to eſtabliſh and 
compleat it, by proving and Muſtrafing: the 
3 bropoliion: "i f 


B 5 | . | a There 
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bee ww Sen wad; Seay the 
Earth, and probably all the parts of it, 
„ (while in their natural ſtate) a power or 
principle, by which they emit conti- 
* nually, and receive or abſorb a pro- 
"i portional quantity of fluid matter : by 
Which efflux and. reflux their being is 
«preſerved, and their various motions and 


operations 2 b IG TTL 


This aftive principle is Fire, which per- 
vades all nature, either in a latent or per- 
ceivable ſtate.” And where it is thus active, 
it ſtrikes different ſenſes, being ſeen in 
light, or felt inen, or r both ſeen and felt 
in u e - ks s | | | 

A lang or or common candle may be Teen 

at the diſtance of two miles. But where- 
ever it can be ſeen, there are a quantity 
of rays ſufficient to paint the image of the 
lamp on the optick nerve. Andas we ap- 
proach the lamp the rays (or corpuſcules 
of matter iſſuing from the flame) grow 
denſer, inverſely as the une or the dil. 
tances. 


A " 


Here 


Here then. i is 2 . of liek iſuing⸗: 2 
from 
meter, of different Aenfity ; bat in the 
jeaſt denſe part ſufficient to fill this large 


dle's point cannot - be:placed without: be- 


ſufficient to cauſe viſion: for the candle 5 
may be ſeen through a hole one *fiftieth 
of an inch in diameter And this vaſt . 
by computation: two hundred tbouſand 


Ne fwifuy. as the light of ide Sun. 


| 
* 


ſumes a gallon. of ammaoſpherical.air in a 
minute that is, a gallon of air is ever mi- 


7 


dle, as, to produce rays. of light ſufficient 
8 e e ie [> 
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ſpace with rays of light, ſo far that a nee- - 


ſphere of light is renewed every inſtant 2 - ; 


times in every ſecond of time: ſuppolingit + 


21qt 817 $14 D's 
ts Gipply ahis; large > will OI £5 
bm by them bat have made the 
experiment, that à comon cane con- 


nute ſo changed, by the burning of the can- 
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ing covered with ſo many of them as are 
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| FROM a lo 33 on 28. . 
9 aſcend to the great W Heaven, the 
Sun, f | Try: 


[is 


£441 OJ 21 . 

2 2 bre we 1 ve ahn i "gar... 

i ins light a. an immenſe 
| ag a ant j15 light, 


or... Nn the 
Sun pouts forth a {> eve 


£ ight, reaching 
to the Earth, an J — 4 — — more 
to the newly dif covere 


© & * 1 +4 
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planet. 


But "this x not the. extent, of ü che e 
| light. Wherever the Sun can be ſeen by 
the beſt eye, with the help of the beſt glaſs 


that can % formed, thither (at leaſt), muſt 


bis light extend. If, as, 


and. 
with good reaſon Peleved 5 a Y 
are ſuns, our Sun (being of the ſame na- 
ture) muſt be viſible as far as they are 
ſeen, If his ſize * Wie are equal 

| to 


ſtars diſcovered , Mr.. Herſchel ; and. 
how far that i is I leave him i, compute. 1 


lo ſhall this yall expenee of light be 


recruited? Here the burning rb 


direct us. It is a fun in miniature. 
of the Sun correſponds to that 18 8 
the diſtance of the fixed 50 


four miles in diameter ;. 1 0 


the light of the lamp 1 47 

reflux to the part of we atmoſp deres! 12 
neceſſary to feed the flame, the 
elaſtich medium of Rs ſaac 1 80 . 
ſubtil mutter of Des er 
what Dr. Clark feat e 


3 : ble; of i Ulle 5 ˖ 
e 


Here then we have a for efflux and re- 

flux; cotxeſp bonding an 

each other; meetin A not interfering, as, 
the effluent * ay 

mon lamp. 

is that centripetal power, ſo much ſought. 

after by the Great Philoſopher ;. and which 

he believed equal to the effet; but had 

not diſcovered any wh cauſe to pro- 

duce its e direction . 
"MY 


KA to, at leaſt ens = half of the. fixed. ; 


a wer ud. 


. 1 
1 Þut.. 


proportioned t 9, Fo 


refluent air of a com- 5 
ere (in this =therial reflux) ) 
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Sun, the want of which diſcovery has been 
ſupplied by the word artrattion. NO 
{in the emanation of the ſolar rays) w 
Have a direkt centrifugal force end. | 

| _— the other; which that great mun 

ied from the direction originally im- 


; 155 ed on the Planet, by m—_ 19 7 775 the 
160 7 


In order tot examine bie! inportac lub. 
Jeet Giſtinctly, and ſhew not only the poſ- 
fibility, * great probability of it; „bat 
* al] the planets are kept and-movedin their 
** orbits by this conſtant efflux of light, and 
+ reflux of an ætherial fluid to reſtore the 
equilibrium. It will be neceſſary to el- 

Umate firſt, the acting power, ſecondly; the 
| |effett to be produced, thirdly, the applica- 
lion of the power to the object, ant then 
ſhew how far this theory: eee with 


eee N 


1. The ating tower in the- centrif 1 
fore is the folar . Ee ga | 


| 5 


i 


That theſe bare a canlitterable impetus 

— * be known from our on experience. 

the Sun's rays fall on the ſkin, and 

eſpecially when they ſtrike. the eye, we 

feel the ſtroke very ſenſibly, when the 

tender parts are not ſkreened: for "Lind 
ki 


Ki onde che ey clids are vids by the 
vite ad. benevolent CarAToOR.. if 


"I 
> v4 * 


The reality and degree of chis power is 
rircher aſcertained by a variety of experi- 


ments. All theſe are limited to the ſurface 


of the Earth, but we ſhall hereafter ſee 


reaſons to conclude that the. ſolar rays. per- 


vade the whole body of the Earth and other 05 


planets, and in this way exert their won- 
derful efficacy, in guiding the heavenly 


bodies, and various other operations as, 


the moſt ve powers in Nature. | ety 


| What is here ſaid of the rays of lan 


conſidered as the centrifugal force, keep- 
ing the planets at a due diſtance from the ©. 


Sun, is equally applicable to the.ztheyial 


reflux acting as the centripetal power, By 


preſſing towards the Sun. In fact this 
ætherial reflux which moves towards the 
Sun (correſponding to the pure or inflam- 


mable air ſpoken of as ruſhing into the 


burning lamp) may be the ſame luminous 


fluid that iſſues from the Sun; now diveſt- 


ed of its light and heat, but retaining its 


ſubtil penetrating nature. It may be he 
Jame, (or an equivalent) elaſtick Huid, re- 


ſtoring by its elaſticity e equilibrium, de- 
ſtroyed by the conſtant emanation of the 
ſolar __ 7 | 


II. From 


1 


| preseell 0 examine; the effet to he pro- 
80 W equal t. to the latter. 


to this motion? The vis inertiæ in bodies 
near the Earth is conſiderable indeed, and 
Swing to a cauſe we ſhall hereafter 1 inquire i 


by ſiſtance'is merely! imaginary. A perſon of 


ouned very candidly, that, if che planet 
moded in empty Fi ace, (in vacuo). a, 2 


eee ee OF} 
ud hich in ſubtiſty may aß fax exceed 


k 53 8 
In; Bron ig Vie af the gener eras: 


duced that we. may judge e a # 


ThivefeR. is; the! motion of the 9 
in its orbit. And What obſtacle. is. 1 — 4 


into, But in the heavenly bodies this e- 


ment and tration (though accu 
255 toithe' alt eee of 0 


hand would be ſufficient to move the larg- 
tb dT them:;.and;for. this plain reaſon, 5 
' Sauifſe there: would-be ho roſiſtance. 100 

BA due 941 bungen 12TH: bug e nu. 
But che lane toi ſit 4 is generally, alle wee 

do not move 20 empty; ſpace, The 
regions of dine Heavens are ngt un 


” 4 
oe, 


8 We, ſee there light diffuſed 


hout; anf probably dene any 
r bodies of a ſubtil nature, | 


owt atmoſphere, :as this does, the gcean.; 
ona much as 1 
5 n Bolts 54; 01 3: 


— 


TY 


a 


W unn 3 
til, ſomè re ſiſtance it muſt make to bodies if 


moving with ſo ſwift a motion ss the pla- 
nets, and of ſo large a ſize, And this ne 
ſiſtance (and this only) is the obſtacle to 


be 8 by the impelling powers, of 


lar effluk and =hotial e e 9 


pe e e bees. © hit os 
2 8 Ibn 2 ich e eee 
- Trlis generally ſuppoſed (and with great 
ron [thi all fs -planets were-ofiginally; 
' by the hand of Him that formen 

weg 


giving them a Proper diredtion and 
Me Which ſhape the r- 

it in which they mobel, But: thay».ape- 
kept in their ordits (inſtead oi goingoſſas 
a dirett line) by the combined eee 
the folar rays and etheriab reflum Theſe 
— — planet in 
curve and impel it round the Sun. And 


vhen we confider:the number and welogity 
of the es rays ( conſlituting the centriſu - 


gal and the! correſponding. force - 
of th ach zther, ſupplying the vacu- 
eee e +61 of the. ſoar 


rays fehich ee is che centripetal force) 
and bei we compare theſe forces with the 
extreme ſubtilty of the ther in which the 


planets move. There is no reaſom to ſuſ· 


pet that thele united. 


powers are not fully- 


* to the en * aſcribed. to wr” * 
| 5 


8 


2» 


ONT EY 


5 1 5 [a] TY 


chat is, the regulation of the planets motion 
in its orbit, with a velocity pr 
the moving pony, a the. TO ag of. 
eee | 

But 1 Wand e 8 ao 
the original and continual Agent io | 
himſelf. Theſe centrifugal andxentr 7 

powers ſo wiſely contrived, are but the 

fingers of the A mighty; by which He ful- 
taĩns and guides the work of his hands:: 
and without whoſe continual help, alb life 
and motion in Heaven: and Earth, 2 Ads 


- impoſſible; as it was, by any power ind 
creature, to * _ my Baton oe 
. 


% 


44408. But enen the power 5 in Wy? 
| adequate- to —— be. roduced; it. 
is neceſſary to be e of: _ 

application of the power to the obje&: that. 
it reaches the body in- a manner and dre 
| tion os to e the effect. Nes 


That the- ſolar rays reach. the 3 | 
have ocular proof, but it is not fo clear: 
that they penetrate the Earth, ſo as to. 
reach every particle of matter contained in 
it. It has been ſaid; No rays penetrate: 
far below the ſurface that we know of.. 
And Few bodies afford , 
*-rays of light. In 


. Py N 
a * U = 


„ 8 > P" ] 


15 anſwer to theſe. objeRions' (obich 
be very, generally made) it may e 
oled in the firſt place, that if the folar 


9 do penetrate, it will be impoſſible” o 
ſee that they do ſo. Our not ſeein them 


therefore in the bowels of the Cart 18 no 
proof that ny are not t there. 8 


But the folar rays are diſtoverable- not 
only: by their light, but by their heat: the 


Sun being, in che opinion of the beſt phi- 


loſophers, the ſole fountain of Hght and 


heat. It willhence follow. that where there 
is heat or light, thither the Sun's rays pe- 
netrate. But there is a degree of Heat in 


the loweſt, parts of the Earth that have yet 


been difcovered, and there is no reaſon to” 
ſuſpeR' but a Uke heat pervades the whole. 


Of courſe the folar rays (as warm though 
not luminous) e every. yur of the. 


| Ea rh alſo. 4 


| But let us att alt to FRAU rt 
ſo far as that can be obtained, with reſpe& 
to the minuteneſ; of the ſolar rays, the po- 


rofity of the' Earth, and tes W 


. Penevrating;” 


K 


We are told by an accurate obige of 

philofophical diſcoveries, 'that *-the focus 
of a bitening mirror, which augments the 
* denfity * 


i * _ _ 
T - * 


. Z 


x deny of the. gun grays Sv of * 


, * 
7 £ 
74 20 
” 
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1 


« thouland-times, may be received in the 
We bodies of glaſs and water without produc- 
* wg48ny:: viable effect. So far are the 
4 {particle of thoſe ſubſtances from. imped- 
_ © wg the paſſage of light.“ " os 55 * 
troduclion co Natural Philoſophy. 
at ite AK 
If the rays of light are ſo.ſmall 4 they. 
penetrate the pores. of glaſs even when: 
multiplied three: thouſand times, can it be 
palkble. that the Earth or any part af it 
canoobſtrußt heir entrance, in, the tate 
they reach the Earth, when they ate three 
thouſand times leſs compact; and of courſe. 
meet with a proportional leſs obſtruRion. ; 
LY SAL 20. ss N | 
But it may be aid, he Farb is ; not fo- 
porous a8 glaſs. The e difference is not 
great, as appears from their reſpeQive- 
weight :\but the pres of the Earth are not 
in ſo Krait; a, direQion-as, thoſe. of glaſs or 
clear water. This cixcumſtance makes a 
difference with reſpect to viſion,; for to 
A this a pencil of rays muſt v return 


* 


from the objet to the eye, It makes a 


difference alſo, with reſpe& to penetating. 


| The focal rays of the hurning glaſs, ob- 


ſtrud ed by the windin 3 the Earth 
and all opaque bodies burſt through wi 
Os and. conſume. vith the. PE . 

> 


1 
* 


ENS}. we 
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Bib we are- eqtiainced with, But Ane the 


rays,” as they fall on the Earth) diſcover _ 
1 uch effect; we may well conclude 
from comparing their extreme” mitiuteneſs _ 


With the poroſity: of the” Earth, that they 


penetrate” the whole. with end Indeed 1 Ut 


is aſtoniſhing to conſider how'great this 
-rofity of the Earth, and all bodies, 
deen found to be. The Author laſt ted 
_ ſays; that Tt is probable that the 0 
ter in a {mall piece of glaſs, 
coùrſe in any deres 0 thi W 
and weight) ©may bear à leſs propottion to 


its bulk, than that bulk-does to the whole 5 


* Earth.” (ff elt rp 19 = if If 6100? A * 


ne 1 * a Ox: 1 ate, . 


Aſter this it may well be aſked, What is 


there is binder the raye of light from 


penetrating ' every © part of ah Earth? 


Theſe, dy The? of heir etfeme minute- 


ves, theit velotity, and eohfiant impulſe 


muſt pervade the Earth, [and by parity vf : 


reaſdn"the other planets) more eaſily than 
water penetrates à ſieve, or fills a ſponge : 
more eaſily than ir flies through a foreſt, 
yet keriking every tree and every leaf in it. 
in fake! particle of 'matter can eſcape 

cir conſtant Impulſe. ' And the particles 


of fefluent =ther: Loy conſtitute the 
he 
CO INS eee 
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be 3 are proba equally p pene- 
; OBS. DI Ig FI. 
"The effed of thoſe. bel powers a 
* that the planets ſhall all move with velo- 
city proportioned, not to their ſurfaces, but 
ta the quantity of matter contained in them, 
(except ſo far as they are affected by their 
different diſtances from the Sun) for every 
particle is impelled. And this, conſe- 
quence, which follows ſo neceſſarily: from 
the preſent hypotheſis, has been demon- 
ſtrated, by the Great ene, to be the 
real ha.” Which coincidence, of reaſph- 
ing and facts, is the tropgel wed be 
— of "nx bye. 5 


. By theſe centripetal. and centiſ 

1 gal forces, balancing each other, the pla- 
net is prevented from flying off from the 
Sun, oriaing into it. But how is it mov- 
ed at all ? or kept, in motion by oyercom- 
ing the telling medium ng; 


It was doubtleſs movell at. firſt by. 9. 
hand of Hi that formed it, ina e. 
tion, and a degree of force, exatily ſuita- 
ble to their contracting powers, and proper 
to keep it in its intended orhit. . And for 
this continued preſervation - the powers 
themſelves are wonderfull ben A 
The 


Ky: 


Tt a3 4 


The nete are bal, bar bey 4 
2 ſtrike the planet in directions ex 
fite. The centripetal reflux moves N 
ly de rde abe Sun; but the centiifugal 
rays im an inelined direction: This is o- 
ing to the” Sun's motion round his axis 
from Eaſt to Weſt, in twenty-five days 
and x hours. Of courſe ihe rays emiited 
by him do not fall perpendicularly on 
the planet, but. im a direction inclined to- 
wards the Eaſt. This is ſimilar to the direc- 
tion of à ball ſhot perpendiculariy upward 
from the deck, or at a right angle from ibbe 
"fide of a ſhip under ſail. It partakes of be 
motion of ih {ſHip, and of the direction in 
which the piece is pointed; and that ac - 
c their e e velocities. 785 
TH TR DH (1 24.3 45 MEL, vS 3 
The eodfedencetef thisinclined oye 
tion of the centrifugal! force will be, that 
"(while the cenvripetalrefluxfiriking exaftly 
that fide of the planet which is "farthel 25 
from the Sun, moves it towards him with 


its whole impetus) the centrifugal power 


=— 


\falls-obliquely;;'inta-line-combined of two - 


directions: Sf ehiet one is ſtrait on from 
the Sun, the other inclined eaſtward. Of 
_ courſe the planet will be moved forward 
rr "Ny orbit "HOP! much of e 5; 


18 72 4118. N e : 
3 | LIC. © 
, 5 f 2 6 on 


8 o 
£ * * 


* 


ste TY tharthough 0 pov- 5 
- Jv equal in themſelves, yet one coming 
in a ſtrait diredion, the other inclined to- 
_ vards'the Eaſt; the centrifugal force ddes 
not operate ſo ſtrongly in keeping off the 
planet, as the centripetal power in im- 
5 8 u to the Sun. And the confe- 
quence wouid be that the planet would by 
_ Regrees fall into the Sun. But this is pre- 
Lented by che otiginal impulſe from the 
_ Crkarton's händ. This has been eſteem- 
b Bhilofophers'as a ſufficient balance 
3  centripetal force of attragtion i and 
forming in.conjuriflion with it the planet's 
Bebit. It may therefore certainly be ad- 
mitted for our; Preſent purpoſe; as" ade- 
Auate t6 the regulation of the differehce 
between the centripetal power of that part 
3 ol the ether that preſſes towards the Sun, 
; ou the eee ot the rations 


r irgend proving /this 
2 In ſtem to be agreeable to a phenomenon 
very acchrately traced by Sir Iſaae New- 
- . _ ton, but the cauſe of which he expreſely 
| delt to others to diſcover, is this: The 
ſolar rays continually diverging muſt be⸗ 
£0 © come n in their effekf, as they go 
r 
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n inn 188 CS 5 , „ 2 7 TH, ” £4. | 
_ © inverſely proportioned to the ſquares, df 


fore will planets at different diſtances from 


the Sun be impelled by the ſolar rays; -ex- 
cept ſo far as degenda 


. 


; 17 „41 9 n 2 | : * : | 5 Of ve „ 75 dS. - 5 388 th 
The ſame, will be the caſe with reſpe& 


6 


to the centripetal power of the reflux, - As 


thiy pros pv ards 25g Sus 10 converging 
7494,,,., Thole,.. coming from immenſe 


tances, but directed to one point, the Suns. 
muſt be in proportion to the diverging rays | 


of the Sun, in every diſtance from it. 


Hence it is that theſe two powers are ſo 


* 
» 


"= 7 1 8 1 a 34 7 5 
nicely balanced at every diſtance, and 
their joint effect on different planets, at 
different diſtances mult correſpond to the 


{quares of the diſtances,” © 
Bey ny, PF, EY ARS ee Fre +51, 
When an eee {6 long and Io unver- 
ſally admitfEd, as founded'on | 
follows fo Peart from a given cauſe ; 
there is all the reaſon, that the caſe will 
admit, to ſuppoſe that to be the real caufe. 
"If 5 P „ Hs Oe ie ts 93%, 


* BYTE 0 5 PS 7 ; 2 25 F 5 {5 1 
; T6 this account of the ſolar rays and re- 


fluent zther, jointly cauſing the weight/or 
gravity of all bodies on or near the Earth, 
it may be objeRted, that the cauſe does 


their different | 
£37 1 }4 5 4 7 Sp * 1055 $ 


on experience, 


T_T” = 


18 D 


Of courſe 


26 1 
25 exaQly | correſpond to the effect. 
Abe folar rays“ (it may be ſaid) © deſcend 
perpendicularh on that fide of the Earth 
 ©only-which is neareſt to the Sun. On 
* ather parts they fall obliquely, and one 
half of the globe they do not reach at all. 
1 theſe were the cauſe of gra- 
» vity, the weight of bodies would vary in 
proportion to the denſit of the ſolar 
rays; and on a great part of the e 
* badies would have no weight at all. 


This objeQion 4 4s plauſible and nothing | 
_ Fo OT 212 5 


5 . The ſolar rays are not the r 
175 of gravity; but with them are joi 

| _ roducing this great effect, the =therial 

x. towards the Sun, and alſo the rays 

From the Moon and other bodies: (as will 

be ſhewn hereafter) eſpeciall y the conſtant 
_— impulſe of the fixed ars. 


II. When che rays (of the Sup and 
: Moon and other bodies) reach the atmoſ- 
phere, they are all re . and thus in- 
+clined to a perpendicular towards the 
5 4 a On, the effect is 
nearly the lame as if they fell perpendi 

lacly at ft And 2 8 W 
Great 3 en, another 
| | * 


Frakes do 
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denſer medium, which he calls inflecłion, 


their being bent by the reaction bodies 7 
which- they touched; or even without 
touching them, as is the caſe in Tefteftion.. 


By theſe the atmoſphere ſeems calculated 


to guide the rays of the Sun and Vater 
bodies to the covey FIR 


$6 7055 iy 


- And here we wid frelv\cakfa to als e 
the Divine Wiſdom; in the final cauſe or 
end effected by theſe properties, refrac- 
tion and inflektion: By means of theſe, 
the rays that enter the atmoſphete im ſuck 


a direction as (if continued) would car 


them wide of the Earth, ſo as hever to 
reach it, are refradted and infected in dif- 


ferent degrees; according to the demfit 
of thoſe parts of the atmoſphere | throug 


to the ſize of the particles in the rays — 


ſelves: For the ſeven colours are all re- 


 fratted in different degrees. By this won- 
derful proviſion, the rays fall with an im- 


pulſe cauſing gravity on thoſe parts of che | 


Earth where, by the different refractions 
and infleAions, they do not cauſe light. 
And thus is anſwered that wonderful pur- 

poſe of fixing all bodies, to the ſpheres to 
which they belong, by a chain ſtrong ' in 


proportion to their quantities of matter. 
| 02 e uy 


| ande in Ge rays: Mie they TOO" ET 


. 


which they paſs, and probably Prone. | 


"8. 


ia this the. e and waters are — 
frombeing thrown off by the Earth's diurnal 
motion. By this all Au preſerve their 
reſpedive gravities, aſcertained and diſ- 
tinguiſhed in a way wonderfully ſuited 10 
the conveniencies of 105 


Im che Gme e 38 produced 7 
phænomenon of the tides, partly by the 


Fo ſolar Trays, but chiefly. by thoſe of the 


Moon; by reaſon of her being much nearer 
the Earth; and therefore (except in arti- 
eles of heat and illumination) acting vun 
more power than the n. 


Of the Moori's $ power c over the 1 
ſhall ſay ſomething more hereafter: at pre- 
ſent, confining our remarks chiefly. to the 
Sun's. rays, from the foregoing. 44 the. 

ies effects may he e v5 Hl 
rie ig 10Sg460G) 816 411 
I., The Sun, will act on the waters on 
2 Earth with an impulſe ſimilar to that 
| with wave | it 0 e bodies. 1 * 
mY by | When, waters are ee welld. 
preſerve..a level; but where they are 
| If * they will xiſe higher, where 
more preſſed they will ſink lower, accord 
ing: 40 = Aren. edel preſſure. 


e ul, On 


WF”. 


as T *g 1 


III. On the parts of me Earth ar | 
the Sun, the rays falling denſer an&uniti- 
terrupted, and in a direction entirely per- 
pendicular, the waters will be kept down : 


partly by the impelling rays, and partly by 


the 1 impelleck by chem. Oh 


IN Party (els prelled, they will riſe. 3 


” he 2 
111 i? 
"Ex. 


1 In ee part of che Earth this 
. of greateſt and leaſt ꝓreſſure 


| banging round in every diurnal revolu- 
tion will produce high! water, land! low 


water alternately, once in twenty-four 
hours: ſo far as the tides” ann 


Nee. 1 3 wh 


| | 94 14 31 163 


. The oat, 00 towards FA : 
Sun (always equal tothe efflux and adting 


on the oppoſite patt of the Earth) will pro- 


duce exaQtly, the ſame effet as the efflux; | 


that. is another change of high and low wa- 
ter again, in the ſame ſpace of time. RED] 


Vi. The Moon adds i be Ca | 
ED but with more force. When, as at 
New Moon; the Sun and Moon act together 


the effect is greateſt, producing a ſpring tide. 
When, as at Full Moon, the Wasa with 


the refluent æther, the effect is the ſame. 
When, at the Ouarters, the two luminaries 


counteract each other, the effect is in pro- 
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13 IF MT 0 Ir | bach th . 
ont fy 459 
"With reſpe& to G d thike - View the effeh 
produced they that aſcribe it to attrac- 

non öhlerve mat“ the time of high water js 
5 oe N the time of the Moon's com- 
' © Ing to the meridian, but about an hour 
| 7 5 after“ And of che h ing tides 


tp ferve, that” they do not happen 
ker on "the new und- fol Moons, b 4 
F a or tw after; when the ac- 


Fi 
on bf ind un and Moon have 8888 
"Wa Her s USA gerable times, e 


18111 1 fl frlq 135185915 It a8. 
rende eg d. be- profes hearty ot 
mipttſeinſteadroÞattration; Jow water is 
+#&xFeQ produced; And at at diſtance 
of time th effekt will take place, after the 
cauſe begins to perate in full force, can be 
Ne tonly Hramdbſeryatiori. de 2 
eabſe of im [witprobably operate fix | 
. — cauſe of attrac- 
rio was ſuppbled tocatt gf this being ne 
ie between hüt; an bn vater. 41 
di. Sd 10 notion Sünde 

1061 noties has yet hen ix en of the . ; 
| amount MILE Berl: TY W | 
nets und their axis. a 

a unn tue 
| A rage 
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«fo. 450 if ther beliefs ings moved in YA 5 
cuum, the Original motion mn Bert con- 
tinned; as it could meet with no*obſtruc- _ 
tion. But they do not move in a vaouith = 
_ Light, we fee, is diffuſed over. ine vat © 
ſpaces i in which the planets move, a and eee 
more diſtaut regions between the xd 
ſtars. But light is itſeif a body. having 
_ qualities beſides that of being ümi- 4 
nous. It has been ſhewn to be e 5 
2 impulſe, and of 1 of giving. _ 
obſtruction. And from t fullriely 
which occupies all ſpaces, . we are = 
"acquainted with, we e irly conclude 
- with che greateſt philoſophers, that the ther 
is furniſhed with other bodies beſides _ 7/9 
chough we have no other means of bei 
_ fatisfied'of _ wet, 7 8 Son n 
ge d 31. 
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then be aſlicd,, W. hand Us TOO | 
| kits the planet; volving on 5 axis; 
to-overcome'the reſiſtance of the medium; 
10 this diurnal motion? The unſwer is 
This very refiſting medium; in conſe- 
quence of the annual motion of the planet 3 
wits orbit, continues tis diurnal motion 
which vtheryile dt e "97 free 
ES TS nner, 43 
"If i a body i is floating down a ſtream, nl” 
ENew 123 anner a oy | 


_ Wersen 
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more 700 ae 

on that Hove — . the effect 
Vill (KY body will turn 

Toon 5 ile An bis is — the caſe of 

; : he AU = A its annual and diurnal mo- 


The planet is the floating body or 


1 e impelled. The — — ellux 
An > 


Bala or impelling power. The ther, be- 


ntripetal reflux; combined are the 


95 proportion to its denſity, impelled 
1 1er Y. 50 com bined powers, anſwers: 
to 5 deſc << ding ;Rream of water. Bug. 
this fame ther moving, With leſs velocity 

than the p planet, by rene its parti⸗ 


15 cles of wg Y; v7 qo pK the ame ſpace 


Aan as 5 12 &,plangt.—Ln this;reſpe@- 
the ther f 18 t 0 he rang by So che 
1 ſtre cam,, 40.which; ae las. 
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Fa ve perceive by ihe touch and 


BY a corpoteal effluvium emitted from, 
returning to the electric body. In 


AY effluvium light bodies paſs and repals, 


We have here a double. current in the 


ſame ſpace; like the light iſſuing from, 
and the air ruſhing into, a lamp or com- 
mon fire: or like the ſolar rays and æthe- 


rial reflux paſſing in different directions, 


without any perceivable interference. 


—— 


in contrary directions, at the ſame time. 


Nay. the ſame bodies go off in the effluent 


near the electric body hey fly off again... 


This akernate approath and receſs, are 
not only obſervable in light bodies, but m 
ſome of conſiderable Faecific ravity ; ſuch 
as ſands, which in Ay are eme | tones : ; 
and pendulous metal bodies, in the expe- 
riment of the ringing bells. 


current, and come back again in a con- 
trary direction till touching or coming ; 


gome elearic powers have taught us 


| ſomething of the properties of that light- 
ning: perhaps others may ſerve as a ſtep to 


catch a glimpſe of the Divine Wiſdom and 
power in the motions of the comets. The 
Sun, and comets, and their varied motions. 
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their different motions, with diffetetit” de- 
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It chen begins toxeturn towards 
impelled, perhaps, by, ther refluent Aer 
that is the centripetal force of the} 1 
This impelling power growing ſtronger in 
its approach to the Sun increaſes the MY 
city of the comets, like che increaſed quic 
nefs of the Tands ag they! approach the ele- 2 
tric ball, or tube. When the comet com 
very near the Sun, it xęceivet u ele I 
ſtroke, which ends N off withia ruh Ins- 
tion, till it reaches its aphelion again. In 
receding thus the comet may be impelled 
by the folar rays, whoſe, force leſſens as tlie 
ſquares of the diſtances, inereaſe, \tilktheir'?* 
power is ſpent by the reſiſtanoe of the it 
=therial medium. IA % 40 Slg & 5 
dae "4; To non 30 t 04 
All this i is ſubmitted, as What golnbiy my 1 
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e hinder the comet from approach- 
hg?” Or, Why does not ee 
hinder it from retiring ?” Tothefe qu 
tions an anfwer will be given, when . 
milar queſtion is explained ; Why, in =w—_ a 
trical experiments, do the floating and 
dulous bodies move alternately to and - of 
the fource of che electric fluid, without be- 
ing hindered. by the oppaßte current ? 
Tithe we faQts that bear a reſemblance to 
each other, but in both there is a ATP 
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then the Sun, to diſcover the ee 
which is the ſubj ett of the Peet mguiry 7 
let us next deſcend to the Moon; ant lee 
if we can there diſcover this power, vhere- 
by alt bodies throw off a continual” ema- 
© nation, and receive or abſorb a 
* tional quantity of fluid matter : by view 
« eftux and reflux their being is preſerved, 
and their various motions hace at e 
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11. The Mookbas another ſource ghd 
centre of centrifugal and centripetal power, 


and that is the Earth: by which ſhe is 


guided in her monthly courſe, as ſhe is by: 
the Sun in her annual revolution. 5 


. rear rthe Moon is to be com 
5 b as. being herſelf a central ſource 


of” centrifugal” e efflux, and the central ob- 
jekt of centripetal influx. Of courfe in 
this ſeQion theſe words refer ta her as the 


centre of theſe powers: from which the rſt 


; . and 0 which the other tends... A 


5 That the B gon. n_has Aa. great emana- 
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and this miſt Selen as far ax ſhe can be 
ſeen. Now as bur moon 1s W of the 
ſame nature N73 e latellites, ſhe may. 


be feen as far as Fancy os even the Geor- 
gw: Planet; for theix: Mc 


be ſeen farther 5 they; becauſe as 
is 'hearer the IG the nt * aac 
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© What * is- this large emanaion frm 

the Moon? Its light i 18 IA nd, hy col 
lekting it into the focus of a burning gl glaſs, 4 
to be a thouſand times leſs denſe than the | 
direct rays of the Sun, Watſon's: Efſays- 
And when thus colleted the lunar rays 

have little or no increaſe of heat. Vet, in 

Lorin. ir We emanation e A = 
4 werful effect than. 4 the. * 
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| throws off ſomething more t — 1 e 

from the Sun. For the ſolar rays, reſle 
ed from the Moon to the Fol h, are. 
ene in proportiqn to the, rep of 115 
they paſs through. WON 80 00 eat. h 
are w akened eve mare, l jp 5 a thi 1 | 


portic © an ſt t 1ercf ſome- 
thing? ore than 1 ht in ti the | r . 
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Indeed = and Reo hs lungs; 
efflux has not been accuratelyra. rtain 


The Ancients aſcribed tO it more, powerful 
effects on the auiwals and yegetables,o f rhe. 
Earth chan tlie Moderns will allow. * But. 
_—_ find b /Elpetimbnis 975 t a oyer is 
confide able. ob 1 5 
flouriſh better” A107 80 epo 


rays, fruits ripen, and 
putrify faſter in the {; he "4s 
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= been ſuppoſed to be influenced by 
| = Moon's age, and one of them 8 | 
name from this cireumſtanee. Though 

3 what has been ſaid on this ſubjetct 
may be conjeQural'; that the beginnin 
crifis, and relapſe in fevers, in ſevera 
parts of the world; are influenced by the 
changes of the Moon, ſeems proved: be- 
yond all doubt. See Dr.. e 4 __ 
0 Dr. Simmons. wn 


| Br. Mead alſo mentions various + diſeaſes 
in which the criſis regularly took, place at 
the new or full Moon; ſuch as palſy, hamor- 
rhages, fits, "ulcers, aſthma, epilepſy, mad- 
neſs. It is faid of Lord Bacon, that be 
fainted at che time of the renne REAP? 


This lutiar efflux i is a conſtant enianation 
from the moon in all diredtions. There is 
alſo a conſtant inflix from all parts towards 
- the Moon, Theſe two correſpond to the 
centrifugal and centripetal forces of the 
Sun: and the exiſtence of this laſt 2 * 


io *. proved... 


_ the 8 an is SEP fo fir, 
ao fills ſo great à ſphere with a fluid 
proceeding fromm it, luminous, but of a dif- 
ferent nature from that emanation which it 
LG tags from the Sun; the Moon muſt, | 

| in 
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fuſe an effufion, had not ſome proviſien. * 


been made torepleniſtr i it, This proviſion 
is the oentripetal influx or reflux of the 


-#therial fluid (or ſuch parts of it as the 
Great Creator has appointed) by which dhe 


vacuity caufed by the emanation js ſup- 
plied, and an en ee e 22 
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Thek We powers { (the ee of. 
flux from the Moon and the centripetat in- 


flux towards it) produce all the eee 
which have been aſeribed to the Moon's 


attraction : in the ſame manner as the Tame 25 
two powers in the gun have been ſhewn, in 
a plain intelligible way, to effect all that 


has IEA Aer to s Syn Marge + 
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74 to Sir Iſane Newton's 

"of: the laws of 'attraftion,” which 
. an account fun ele only 
not of a cauſe) is atknow to be very 
accurate; as the Earth attraQs the Moon, ſo 
the Moon attrafts che Earth: that is, in werds 


expreſſive of eonceivable ideas: the Moon 9 


has 4 cemtiſugat and centripetd) power 
prodocing (in its { . Taitahle to 
thoſe produced by the in the 
Sun and in the Earth, whic effets have 


been acre] attreftion. of courſe there . 
muſt. 
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abe this centripetal reflux-to the Moon. 
' Without this the reſpeRive ſituations of 
the Earth and the Moon cannot be ac- 
counted for. But admitting theſe-cauſes, it 
_ would, be expeQed ſrom the Aly tac a that 
their ſituations would be _— 
*. Experience: weknd they: , 5H 
$6-417% t h, 73S lt * 
"Whether. 4 55 cemmipetal influx. or re- 
flux, towards the Moon, acts on the ſame 
princi le a8 that which feeds the Sun, 
moped by its own, elaſtick power to a-lefs 
FEES whether it may not 


the principle of the eledtric current: 
ether theſe may not be united, or 
perhaps the ſame; are pin not N al- 
e. ls in Mart zin c . 
„ s Srl! 1 * st; 
be $56 PRA and power of this lunar 


1 from the effetts produced by 
it in conjunction vith the lunar efflux. 


Theſe (like thift of the Sun) may reaſona- 
- bly be conſidered. as co- operating cauſes 
in protjucing weight or gravity in the 
Farth's atmoſphere, and all bodies on the 
Earth's. ſurface. .Theſe alſo may fairly 
be proved to be (in conjunction with ſimi- 
lar powers of the Sun] fh the cauſes-. of che 
ee and * of the dd N fb: 
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1. And firſt witti reſpett to the weight”. 
of heavy bodies and the atmoſphere. 
The hinar' eftux,” (ke that of the Sun) 

impinging on the Earth, and on all things 
on and near it, muſt bave an impelling 
power, in proportion to its own 'attivity, 
and the quantity of matter in the bodies 
on which it falls. And as by that wonder- 
ful alteration of the ſolar rays expreſſed by 
refraction, they are all turned towards the 
Earth, a fimilar effect may well be ſup⸗ 
pes to be produced in the lunar efflux. 

y which means it co-vperates with'thar 4 


that 
the Sun in r the Wr 1 
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11:5 But this impulſe of the wee 


cannot be exaQly the fame at all times and 
in all places: hence ariſes 2 variation in 


the tides, according às the waters of the 


lea are impelled more or les. * 4 
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In chan part of the earth ich i is near- 
oſt che Moon the lanar' rays fall direct and 
with undiminiſhed force. Here of cburſe 
the waters are kept lower than in thofe 


parts of the Earth that are morè remote; 


and whete the lunar rays fall indireg 
in conſequence of d refratied oth, = 


'* 'Sce a fuller account of the tides in the dt 
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id the EO TEEN Inthaſe parts there- 
fore the waters being leſs preſſed down, it 
will be high water; while, in thoſe parts 
neareſt the Moon where the waters are 
more forcibly. preſſed down, it will be low 
water. But as every part of che Earth, in 
the ſpace of a day, or one revolution round 
its axis, is thus by turns neareſt to, or 
fartheſt ſrom the Moon; in this v i 
geen one nds in every dey. | 


: With reſpe tothe hee ade i in n-every 
twenty-four hours, it is produced in the 
ſame manner by the lunar reſlux ; or that 
returning flow of æther towards the Moon, 
by which the general equilibrium is reſ- 
tored. This reflux always adts in a di- 
rettion oppoſite to the efflux, - and with 
equal power. It has therefore (on the 
oppoſite + fide of the Earth) the ſame effect 
in producing the gravity of bodies, and 
. on the ARTS: and waters. 


* But 6 the 8 4. 
feed principallj by the efflux andꝭ reſlux 
of the Moon by reaſon of her being near 
the Earth, they are alſo, in an inferior de- 
gone by the ſolar efflux and re- 

ux; as has already been obſerved when 
ſpeaking of the powers of che Sun. 


HI. From ths Sun ind Farth piocgads : 


am emanation towards the Moon; as welt 
as in all other direQions; and towards 


each of theſe (as to all other parts) returns 
a reflux from the Moon. She is-alſo im- 
pelled by that general ætherial reflux to- 
wards the Sun. Theſe together 1 > 
the oppoſite powers by which ſhe is guided = 
in her orbit, in the fame manner as the 
Sun guides: all the planets.: but with this. 
difference, that the Moon has two powers 
that move ber, the Sun im her annual, 
the Earth in her monthly courſe- And 
from their united influence proceeds that 
gently bending line that- marks her path. 

In this are great variations both in direc- 
tion and velocity; but every: variation 
flows directly from the impulſe of theſe two - 
powers, counterpoiſed by the [centrifugal 
force towards them both, and regulated 
by the eaftern inclination of the centripe- | 
tal radii of both, in conſequence 1 of their 
motion round their axis the Sun in 
en. al e days and * hours, the Earth 
in Ke nene 
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. the Sun and Moon, that make it highly 

Probable, that they have in them this prin- 
Which is the ſubjeR of the preſent in- 
guiry ; a continual emanation and reflu- 
a gn ITY by which- (like the reſpiration' 
K animals) their being is preſerved, and 

Ne the operations 'of moving, or being mov- 
| , performed ? let us inquire Shaber 
a fame principle i is to be found in the 
| ys n as one object. 2 

fu . From the als, vater, and fire! in 
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Tin, injpulſe; and a correſponding re- 
ar in guiding ber in her monthly courſe, 
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I is more chan probable, from analogy, - 


that-a bright emanation goes from the: 
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Earth far beyond the Moon; even! far 


as the lately diſcovered planet. For ihia it 


ſeems; has moons that are viſibte on Hanh? 
though they reflect leſs of the ſolarx Highe, 


and (being ſecondaries) are probably of 


and wherever it can be ſeen it fils the vat 
ſphere, It fills] in a fenſe, but wird din 


ferent degrees of denſity, giadualty leffensy 


ing; as the Iquares of the diſtunceinerbaſtꝭi 


from the loweſt part of5 the atmoſphere 


beyond the Georgian Plapetb: Een 


this greut diſtaneelthe terreſtrial rad 9e 
ſufficiently denſe te 'conftitate ,d. by: 
painting the image of the Earth on the 
optic- nerve, or its? ſpreading rand he 


retina; S043 TK. 248 Hon blu, Nod! oN 
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an inferior magnitude to! the Earth. 0f 
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flat tber; vhHeh eonſtituting:the cent 
tripetal-power] preſſes the MSan-towartle. 
the Earth; and, I the Mob Has ſees; 
ner as the lunat᷑ reſſux raiſes thoſe of Oh 
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When chis reflux of æther roaches 
te Furth it p 22 es ax 2 2 At- 


moſpliete: i Ee" fohar” n 
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| ©; orga ans wards each Aer, is | like dis 
x ain poſition 'of the filaments of an 
elcAric ſeather; and may be owing to the 
fame cauſe, the eleQtic, fluid paſſing to 
and fro, and conveying in the current the 
pollen to the place provided for ityrecep-' 
tion. This ſuppoſition appears to be ſtill 
more probable from an obſervation made 
by. M. Haggaren, of Copenhagen; who 
ſaw a luminous appearance on ſeveral flow- 
ers in the months of July and Auguſt, 1 787. 
© Crit, Review, þ 6 bo 


Ty 1 allo PEE in the Swediih Aas, 
| that Miſs Linnæus obſerved that the garden 
naſturtium emitted flaſhes of light morning 
and evening. The fame has fince been 
obſerved: by others with OR to other 


lowers. 


\, Theſe teh phenomena a elec- 
tric currents, moving in contrary direc- 
tions at the ſame time, was not made to 
amuſe children (either young or. old) but 
to dire the. attentive mind to ſome im- 
portant operations of nature; and teach 
us to adore the wiſdom and goodneſs of 
the Author. And what more important 
operation than that on which the preſerva - 
tion of the whole vegetable world de- 


. yer? For if the pollen* did not reach 
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_ © What hnak#s the danger of < 1 CU or 
farina greater,” and ſhews the neceſſity of = 
{Mme provifion for its ſafety, is this: it is 4 
favorite food of ſome inſets. We ſee the 
bees, eſpecially, and the large drones, car- 
rying off great quantities, to make their | 
combs; which are filled with 1 5 drawn. | 
from the nEQaries of flowers. 
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- Thdeed "his very circumſtance i is Tee 
times overruled 95 the univerſal Pa ; 
to be à means of promoting the diſperfioh, _ 
of the pollen to a Frey The bees drop, 
ſome of their ſtores among other plants, 
a5 rooks diſſeminate the acorns 0 wang 
em! in e 9 | 
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vey pry Some gre law is” 
neceflary"to continue the different ſpecies;, 
and if we ſupp6ſe the electric current is 
excited at the proper criſis to enlarge one 
part of the plant, and diſcharge the pollen, 
from, another part; and conduRt } it to its 
place (like the light bodies Hoating to and 
from the cleftrified NE proves | 
ſeeinsequal e 1 
G is! | 
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This notion of an electrical power, be- 
ing employed in the diſpoſal of the pollen, 
is farther confirmed by a paper very lately 
read before che Royal ſociety. It is alſo 
another inſtance of animals being occaſion - 
ally employed by the univerſal Loxp in 
Promoting che vegetation of plants: | 


Dr. Smich eommunicated the reſult of 
Lan experiment, which he made on the. 
common barberry. When the plant is 
in flower the ſtamina are bent backwards 
* to each ;peta}, .ſheltering. themſelves un- 
der their concave tips: one of the fila- 
© ments being. touched on the inſide will 
inſtantly ſpring from the petal : with a con- 
- * fiderable force, ſtriking its anthera a- 
« oainſt the ſtigma. By this the impregna- 
tion of the germen is unqueſtionably per- 
formed. When the ſtamina ſtand in 

_ © their original poſition, the antheræ are 
* effeQually ſheltered from rain, by. 
the concavity of the petals. Thus 
probably they remain, till fame inſe 
coming to extract honey from the baſe 


bv of the flower, thruſts. itſelf between the 


c filaments ; by which means the impregna- 
tion is effected. . 
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but air and Uh. And ese alt are moro 
neceſſary than the former. Some, parti 


cularly of the ſedum kind, live with little 


or no earth; others thrive. Tas a confidera- 
ble time without water: but none do Well 
without air or light. The air muſt becof 


a warmth fuited to their natures; but air 
Fre light is not fufficient. Nay, the 
light (to make them vigoreus) ſhould fall 
gems rpendicularly upon them. Trees over- 

dowed by keys wither and die, and 

ts kept in a room ftretch., out their 


res the neceſſary Jupply of light. 


"This bew chat light and air n 


xheir food; which makes them. live and 
Houriſh; and in exchange throw aff a Tra- 
oe muited to their natures. 


F. 57 Support of —_—_ . I we | 
were at gh 2 know, by what means the 


vaſt quantity of air rendered unfit for refs 


piration, by fires and the lungs of animals, 


vas renewed.; ſo as to prolluce a ſufficient 
quantity of pure air. This ſecret, is tif» 


covered. It ſeeps, all plants {and even 5 


running water) abſorb the: ſetid oe, 
Sk return a pure dephlogiſtiested air. 
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P. 58. They diffuſe an emangtion. |—It 
23 425% es mercury, _ be- 
ing kept in water, * will communicate 
a medicinal quality for years together, 

without loſing any part of their weight. 
This may be a Tags aſſertion, - implyin 
that their parts are ſo minute, that they will 
have an effect without Joſing ſo much as 
can be, or has been perceived. But if 
this ſhould be carefully examined, and 
found to be really the caſe; we ſhall have 
two proofs, from the mineral kingdom of 
the general ſyſtem : .emanations thrown off, 

and the bodies recruited by the athacent 
fluid. In this way it may be that perfumes. 


retain their power ſo long. All theſe bodies 


may find ſomething in the air ſuited to their 
natures; and which they may have, by a 
kind of digeſtion, a power of aſſimilating. 


P. 61. All bodies would be compatied. ]. 
It is found by the barometer that every 
ſquare inch near the Earth ſuſtains fifteen 
pounds of the atmoſphere ; for the: tube of 
a-þarometer.£qual-to an inch ſquare would 
require fiſteen pounds of quickſilver to fill 
It to a medium height. At this rate a mid- 
dle fized man is preſſed by 32,400 pounds 
all round; yet he feels it not by reaſon of 
the elaſtic principle of life (fire and air) in 


* — 2 1 . 


— 


=: 35 6p 


on of the bay; Preſſing” equal 
*% a lides 1 it dqes not binder motion. 45 


Wben life is at an end, another elaſtic 
Fine ple (by fermentation) prevails. But 
then the inhaling power (by the extinQtion 
of life) being.loſt, by means of the'ema- 
nation continuing, and even inereaſing, 
the body periſhes. In a ſimilar manner 
vegetables, and even minerals, are deſtroy- 
ed. '. Theſe laſt form a ruſt, which by-the 
addition of fire: and phlogiſton may be re- 
vivified to a metal again. Something like 
this: has deen 1 of e bur 
not N 52.6 | 


: 'P. '61 95 Die * lat Amin ſld _—_ 
Thus when a drop of raim is falling from tlie | 
elouds, if the air be very cold, it is frozen, 1 
into hail: and water” on the earth by the 
ſame cauſe becomes ice. In-theſe. caſes: | 

the internal heat is not ſufficient-to coun- 1 
teratt the atmoſpherieal preſſure, andthe , | 
"4, 


water is compatted into a hard body. The 
ire is very little leſſened, becauſe: water Ag: 


* great: difficulty compreſſed. - SL 


By 65. Exclude tie atmoſp 3 
this principle may be ee all the ap- 
pearances that have been aſeribed to the. 


attrattion of _— | : : I 


G ga. | h Thus 


8 
_ . when plaſter is laid on the citing 
6 robm, the tendency i in the maſs to fal 
| is eounteratted by the preſ- 
5 the atmoſphere, provided the air 
| % effeftually excluded from between the 
| mg and plaſter. 


. When plaſter, expoſed to the air in 
length of time, has its interſtices filled b 
ſmall particles ſuited to their ſhape Re 

flze; the air is more excluded, the inter- 
nal parts touch one another in more points, 
re otro is eompreſſed to a e 
en tone. fs pe e 


"Ted bebo way ſtones bes t le 


really made, Granite (or mgorſtone] is 
of gravel of various ſorts and 


| — Vet the rain in length: of time, 
into the beds of gravet ſmall bo- 
dies il the vacuities. As theſe axe filled,” 
the air is excluded, and the yan 
| the whole into a folig maſs. 


:K ths kame manner we may ce 
freeſtone to be formed out of heds of ſand: 
and marble from the ſoft powder of marine 
ſhells mixed with water in the bottom ↄf the | 
Na; and compatted by the atmoſphere 4 
55 when the retiring _ FARO to 

- theair. Meth, 


e 


t r 3 
; This N berical preſſure. i is of great 
ayaiitage to worms * infeas,” By 
means a Thail creeps along a ceiling, 54 
even on à pane Of glaſs. He has nd claus 
to faſten himſelf, an if he had, glaſs could 
not. be lerced by them.” Yet he ke ep 
_ himſelf from falling by applying part of his 

body to the ſurface, ſo as partially to ex- 
clude the air. By this means he adheres 
firmly 2 one part, till he can advance the 
other; fo:long as-he can ſu ly a ſufficient 
| quantity « of finie'o: exclud the air. 


By this fame cohefion' ſpiders and ties £ 
creep on glaſs, and other ſmooth” hard 


fubſtances; though perpendicular, or di- 
realy! over. them... By. the ſoff "yielding 


By ſybſiance of their feet they exclude the air; 


to a degree ſufficient to counteratt the 
weight of their ſmall bodies; thus ad- 
Bering alternately by their different pairs 
ol feet. If they lip, the fly is ſaved by his 
wings; but the ker muſt have recourſe to 
3 anchor and cable. He ſticks one end 
ünſt the ceiling, and unravelling his ſilken 


cod, checks the fall; and aſcends by the | 


ſame rope, or lengthensj i to the floor. 


According to this principle of coin, 
no adherance can exceed the preſſure of 


the atmoſphere, that is, fifteen pounds to an 
G 4. * 1 
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inch. And to n an the ſurfaces 
muſt be: perfealy fmooth. If two' bodies 
(or. the different parts of the fame boy) 
«cohere with. 4 80 force than this; it mu 

: be owing to ſome other cauſe; ſuch as the 
being woven together, as in timber. 
But'to fay this is owing to attraction is an 
_ way of Deng. I know not. © the 
— al 3 


: "1,60 "17 
. 6k. On the fame le. Te 4005 
way n it is that Sen in plants 
and trees. They are ſupplied with capil- 

ing” tubes turning in Sfferenit direQions ; 
probably, have valves at different Gil 
tances, with. various other proviſions be- 
yond: our ſearch ; by which the nutritious 
Juice is raiſed higher than a ſingle preſſure 
of "the atmoſphere could lift it. They 
maſt Have alſo a variety of glands (or an 
apparatus ſomething — to ſeparate 
and prepare the different forts of fluid: 
and tranſinit each ſort to its proper place 
in the wood, pith, bark, leaves, fruit, and 

Bs: different parts of each of theſe. I 


In all this there is nothing that can de 
expreſſed by attradtion: but a compli- 
cation of powers, that are beyond the. 
reach of human ſkill, manifeſting infinite 
JO and almighty Poyer ; as well as 

e 


* 
* 
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Sprite Goodneſs towards them forwogy - 
this proviſion is made. Indeed the Prin- 
ciple of life (either animal or vegetable) - 
is hidden from human ſearch, and is pro- 
bably cauſed either immediately by Tax. 
Aumicuty himſelf, or ſome- intelligent 
ents acting by bis. direQion. . But ſome, 
ie inferior material agents may be diſ- 
cerned, and theſe are properly the objects 
of philoſophical reſcarches.- And in the 
preſent caſe of vegetation; it is obſervable. 
that its cffeQs are greateſt in the Hinte 
when the ſolar rays, falling more direct, be- 
come more powerful; and che united bret - 
of.Sun.and Moon xaiſe-the ſap at the ſame : 
ume, as they lift the tides in the ſpring equi- 
nox. The effect continues during the ſum-- 
mer's; heat (another  effe& of the- fame 
cauſe). but no ne effort is- made till 10 
wards. the autumnal: equinox: when t 
ſame cauſes, that raiſe the tides, produce 
a. ſimilar effect in vegetation ; bat this. a8 
on checked i winter's cold. oy 
Some ive: made Sbfer atis on Ns 
Karbe of the Moon, as attended by fi- 
milar correſponding. changes in veg etatibn, - 
In: America: they. prefer gg oaks in che 
Moon's laſt. quarter; becauſe then they: x 
are moſt ' eaſily. ſtript of their bark. Pers: 
haps the ſuperior power of the Fi u oel 
3 l 


t 4 1 
an * one 4 ene its ee * | 
e 182 , 


"7 


P., 6g. I ne the wall, 110 
the experiment made near a mountain in 
Scotland, this is ſaid to have been the caſe, 
in a very ſmall degree. To account for 
which, without attration, it may be ob- 
ſerved that the Nr often men- 
_ -thoned; proceeds from every part of, the 
Earth. Of courſe the influx or Sx 
 muſtbedireRtedtowards every part to 
the-vacuity... And-all moveable ele f 


_ by it muſt partake « of this AinefUAR. 


P. h cauſe exiſts. 27 ma 
then 8 ſock conf is the OT that 5 


eorks move towards each other 3 


If this queſtion could not be EE 
ere, it would not follow, that it was. un- 


enfwerable : : there are many things know- 


| able that are not yet known. 
The experiment. of the corks. ſucceeds 
hen they are dry or wet; but upon dif- 
 Ferentprinciples. When they are * the 
— water round them ſeems to be depreſſed; 
1d when the cavities made by this preſ- 
re are joined by the corks being placed 
* Fuel by a current of air) near ker, 

| er 3 
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ther; . fall tagether by reaſon of the 


ger th ure of % the water being Mester 
on the ode das betueen chem. 2 


When FR are wet; the atater ia accu 
mulated round them, and when: che wy 
accumulations come near, they raſh 308 
ther on the lame. PORTIA two. * 
mr unite... *Y 
| 5 
II at be aſked, Wh the ary corks form 
a: x Cavity round them i that will be confi. 
dered, when we come to fpeak of repulſion, 
If the reaſon be demanded, : Why water 
rifes tound the wet corks, and hy the 
two on unite? this wil he con- 
fidercd now „ Bo 5 


Coheli takes plate only TOEMAS 1 
dies that are ſo ſimilar in their nature, or 
ſo fuited to each other, as to admit of their 
parts to come into contacts and in 
portion to this contact, the coheſion is 
greater or leſs. Where there is no conta, 

ny air ſurrounds the body,. and, if it be 5 

THE forms it into a globular ge: 
1 6 a Thus 

* th afertedfarid Kid to beiprovel) dy nds — 9 


we ns r af matter touch each het: "This 
Eder may: - 4 Operate rated by that, eMux ad re- 


to eee bodies which is the rear ant | 
oo or 5 effects aſcribed to "atireZiaÞe 
ta when = TEE nnn obje i 


"1 m ] 


Thus quickſitver dropt on a table Fr 
Kot appear to touch it, by reafon of the dif- 
K&milarity in the conſtituent parts. Water 
falling on any thing that is oily, or ve 
dry earth, ox on a dry leaf, does the flime. 
It is preſſed by the atmoſphere into a glo- 
Þular form. But when two drops of quick- 
Myer, or of water come into contact, they 
unite immediately. This brings the two 
accumulations round the wet cork into 
one. And thus the water, in which they 


fwim, ſlides eaſily into contaQ with bs wa- 
| der Kat } is about them. 


* 8 


22 66. 2 lective Aurel 1 17 5 
cat experiments we fee much of what is 
called eleftive attraftions; but every thing 


be explained without ſup ppoling, any 
doch thing. By a proper menſtruum, pe- 


Go netrating the pores of bodies, the mternal 


Hre is agitated. © This cauſes them to 
throw off an emanation; and this emana- 
ton being received by another body, whoſe 
pores and inward frame are eculiarly 
ſuited to it, che effet is a total diſſolution, 
like that. which happens in bodies ſet on 
bre: for ignition is nothing but ſepara- 
tion.” And when this: aQtive fire is . 
or becomes latent, the diffolved parts ad- 
n by the r of che oy hw 


RO IS 


19 


+ . 1 1 


4 in a fot eg 10 the: texture of 1 mY 


Tolyed particles, in various e 
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o 
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a G. © OO Pe Se 2 at-a di . 
rh all the heavenly bodies feem to 
have a principle of ſell. defence; in their 
reſpektive emanations. Theſe going off 
With great velocity repel all other bodies ; 
and their ſecurity is the greater, becauſe 
the power of this repelling emanation in- 
creaſes, as the fires; of diflances from the 


repelling body decreaſe. This may fecure | 


us from all apprehenſions of the Earth or 
Moon falling into, or drawing nearer to 
che Sun: as ſome have imagined. On 
— other hand, if the heavenly bodies had 
dey: doferned, by by. attraftion, we ſee no 

for preventing ſuch effects; eſ⸗ 

e when they came fo, near each 


Lhe as to diſturb and alter each other's £2 


motion. According to the ſyſtem of at- 
traktion, the nearer they approach, the 
ſtrönger is their propenſity to unite. 1 
ao fin to this ſyſtem of Coſmol „ the. 
nearer. they approach, the greater the ener- 
BY to keep each other at a diſtance. ES 


99 — 


P. 67.  Elettrical e ae is ger- 
tainly more intelligible t cc ſpeak of bodies... 


teal currell at "YN 


carried to and fro in 


888888 
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FE m1 
of the exiſtence of which we: have clear - 
evidence b the' eye and the oY chan 
to talk of botlies ſoſing their elehricity, 
and then comin back (like hungry ani- 
mals) to be filled again. When once a 
notion is entertained of attraQtive r 
ers acting at a diſtance, no opinion is t 
ſtrange to he admitted: but in electricity 
there is no need to multiply wonders with- - | 
out proof, nor make them more wondey- - 
ful, by che language in which they are 22 

preſſed; The real n are ſuthci- - 


MO maven us e £7 


I is clear = Upon of; gut, 
that this eh all bodies * 
caſe- and efficacy-; except ithoſe that 
themſelves eleQricat; - and theſe: have” a 
power of receiving the fluid fron the At - 
moſphere ao long: us they are warme by - 
friction, and re * It t when ofere 'by - 
| _— bodies VE 


| . WA N 
ears fr From the fic. Pm | 

1 are . 75 rel 
n, others very hurt 
| L * ae of Cant bo 


bk OA 


, whoſe | 
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4 touched by 'means of a ſtick of — W 
* wax, The ſhock depends on the will 


E Ig 1 ts 


8 LY Fre me, he had | the clegrie 


remoyed a ſpeck 61 called a 
an) Hin! his eye, that e Wm 


R is 


4 0 | . 4 


© Another chene red me, - tive 
by a ſingle eleQrification, his Friend had. 
been cure of a violent inflammation in both 


eyes, of a lon hay continuance, after PEE, 


Siber meang ha 


proved ineffeftual, ” £5 
WA OY is no body in nature (ar fs 15 FR 


 *afted upon by electricity, either as a'con- - 
: 8 or nonconduQor. . Several fiſhes 


ck: 


e 
© tal rod, or any other conductor, give a 


# confiderable Mock, but may be ſafely 


els ibep proper: of giving the eleftri 

The be e wy i ng 6 . 
more ſpecies of I from 
if touched by che hand or me- 


* the. fiſh, and is tranſmitted to à great 
7 diiſtance, fo that if period its > thi 12 ; 
* pen to dip their fingers or feet in the = 

* when the fiſh is ſwimming at the Jiflin 
* of fifteen feet, they are eden he LOS 


| Nichol Art. > 


js wonderful bat 157 e E. 
le ve can conceive YI fl 4 
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nekfating "rough 8 air, or, rears, y "4 
any other body. But one body. dy aGg. 0 on 
another without contact, me diate of, im- 
W is inconceivable. ; 


Theſe arte; ſhew that. the . 
fluid can wan through the body. impercep- 
tibly, yet.ſo as to impel and produce great 
efforts, Thele are the two powers (gene- 
trating and bay which Have been 
pleaded for, as belonging to the ſolararays- 
and other emanations, as equal to the, ef, 
fefs: expreſſed by attraction: a thing g. i- 
| conceivable without a continual. miracle; 
that is, Without ſuppoling Taz ALMI en- 
'TY, to work 1 in a-manner,, of which all the, 
works of creation and providence: afford 

other inſtance: On every other o- 
8885 means are e Wo. and kitted ta 
a W . Bs 7 


5 4 75. The Earth is 5 fall of 
_ fois the: great and wide ea. We 
little 40 of the internal ſtrudture of. 
Earth, and ſca, and their contents.” +7 
is there no: eye admitted to behold theTs.: q 
wonders But that of hin that. fo 
them? Are there no "Beings capable 
knawng. the. pow Keane, ty diſplaye ed. 
_ bowels of the Earth, and 10 10 = 
WE: of the ſea?” And” if ſpirits fee! 
—_— Admire 


a 


but in 1 of he creatio As far as 
we ſee,. 
ſuited to the end; may not ſome, of. 0 


means b | e aflive and intelligent agents? 


- his 5 part of the moſt ancient . 
ſophy, and is entirely agreeable to the * 
Holy Scriptures ; where ſpirits of "> nil 
ent Ai Re are, repreſented as. aftin 
all under. the direQion. and permiſſion 
Txt. ©NIVERSAL Lox... Indeed, — 
_ out * this ſuppoſition, , it will be difficult. 10 
aſcertain the meaning of ſome expreſſiom 
ve frequently meet with; ſuch as the /aws 
of nature, and the Divine Government he- 
ing regulated by general laws. „ 


2 or to whom are theſe Jawa peel to 
n If to the inanimate parts of 


reation, the language is merely figu- 


Wa and kgnifies no more than, that oſt 
bimſelf PR the effect by inſtruments, 
which he repared for that purpoſe 
But ia 1s ies always the-meaning of th 
expreſſions: eſpecially when we hear per- 
ſons ſpeaking of the FE efforts of nature: 


where the, end is not "IE < hat 


Ws 


5 1 37 MF > "Wo" 
1 Ave and intelligent, 8 5 
re, | 
3 nagt he enge in various opera- 
tions ſaited.t6 their powers, 1 only here 
n 


HE ALMIGHTY works by means 


- 
s 
_ 
4 


r 


_ ferent diſpoſitions; yet alwa 
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2 ffemed to be intended. Tur ALMiGnyy 
er be deficient in power, nor PuI 

"ALL-wrss be diſappointed in his purpotes. 
Pet we oſten ſee (in ſeeck of plants and 
previous ſteps towards the bro 1 455 of 
— z wonderful provißon made for 
. effects, "which however, by 
/ ſome ſcemingly accidental cir- 
2 3 are totally. prevented, e 
| r we | 8 


- "The truth is, whe Gans 3 auc laws 
of nature are frequently uſed without: * 
deietrhinate meaning, and as' x t 
exclude all regard to Hitr' who 1 185 
thor of what is called natural, ani DIRE: 
6 of all that is cg ned accident or chance nv ah 0 


Hes the Great Lawgiver, bit W bm | 
*goes He give his laws? 3 to Beings, I= 
capable of underſtanding, and conſe quent. 
ly of obeying him. Intelligent agents are 
alone capable of receiving' ids; 
And if they are free agents, they may be 
permitted to diſobey 2 We ee; 
daily among men, and why may it no 4 
, the ſame in the world 4 ſpirit? They 
are deſcribed in God's Wage þ od, 


bad, and ałting accordi 10 
+ Jha 5 men Ci 


Sour gre l 


; 2 Sapfeme Being, on 


= 1 80 


: [ 19. "y 


well as men, continually | end. On 
Earth men are benefaQors' or injurious 10 
one another according to their different 
charatters. And if we ſuppoſe ſpirits to be 
1 to akt as freely, this will atcount 
or a number of defects which otherwiſe 
are unaccountable, and wilt point out he 
origin of many evils, which otherwiſe elude 
all inquiries. , But this inveſtigation would 
lead us beyond the regions of 151 15 
n be purſued with ſafety on 
net Whrl what God hath We 85 . in the 


Narri 1 


ce” Want ona Wine WY 
that * God created the world 
they fiouted for jby, Job 8. 7. My i. 1 
dick em em employ 955 as Gov's ſervants for the 
benefit of his people; atrending on Cukisr, 
Prophets and Apoſtles; as the guardians” 
of ade Pry wore and of lle chil- | 
ref ; as miniftrang, ſpirits ſent forth to mi- 
WD 1425 dl be Fr 9. n 8 


e 


* 


meg 53 bi 15 m into "Me Ri) 3s 
death by Hr: as permitted te afflit goo 
men for. the exerciſe of their faich and pa- 
2 as Job and others: aha 2 ; 


2 5 e ee 5 
n of falſe Fall | + potlling, 


þ t 4 74 


the bgats ﬆ; wen {and vu) torment- 
ing them; as filling. men's. hearts to ſpeak. 
Lies, and ruling in the: children of: ds edi. 
ence 5 a8 "the nth th. Paved the darkneſs of this. 
world, ſo that wick are. LR by. 
the laws. as en ee them, and 


: % - moved: by.the infogation of the devil. 


1 By the feudal laws, (from WY" ORIG af, 
our own are taken) no crime ſeems to have 
heen puniſhed by death, but treaſon. On 
this account, when it' appeared-necefſary, 

to inflia a capital puniſhment on other 
| crimes, men were ſtiled rehels againſt. G 
and our ſovereign lord the King. Rut 
theſe were not mere actions, but founded in 
fact. Great and continued crimes indi- 
cate a Rate of rebellion againſt 


or executive power, e n the king 
5 of, Kings. e ; Sk 


» 
* 


_ "*Suth\aflive being, 10 Mg con · 
neited wich the chings of this world, may 
be reaſonably ſuppoſed, according may 

ee N and as commanded or. 

germitted by the almighty God, to be Pan 
or inſtruments in much. of d the _ 

evil hat befals us. 


' i fact the Holy ALS $1 FI 
1 alt tells of truth i in all. where * 


us- 


1 144 1 | 


u. any information. By them therefore 
let un try this whole ſyſtem, which is rhE 


ſubjeft of the preſent inquiry: let us EN 
amine whether the account given of the 


creation in the bock of Geneſis will con- 


km hat is here nates be Ok 3 


ann illaſtrated. 


- * 


ning previous to the work of fix 


fotmed or pave 


danles The Heaven, the Sun and ſtars, 


of:the planets; or even ow 1 have. 
moved voundithe Sun. 


"x81. . ö 3 2 


Ander ie Terdh itkelf m. ihe” bios dad 8 
a pre-exiſtent Nate of beauty; but imme 


diately previous to the fix days of creati- 


and darkneſs was ov the fate of the deth; 
It ſeems a to -have * been a Are 


to Ny and | uſefulneſs chis ee, 


ble 


Sen, cheap. v. 1, er, 10 "AY 33 n. 
Goth created" the Heaven and the Earth. Fe . 
being to all things. 

exiſſ hut e are not told when this Was 


might have exiſted long before; and: Tome 


on, it-is deſcribed as without form and void, 


2 
. 
* 
F . 2 
— . * - * — 4 
* * % 
4 a» + * - - LES - 4 


* 


: is fads. .] the t 
ETD 22 74 = 


He is. ſuppoſed to have been already 
8 þ gre of in the firlt verſe, as included in 


_ calle 


" x A * 
9 
wy 
p * 1 5 
0 — 
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dhe Sþ pirit of God ſome have ſuppo 
Toa v- —.— to be here meant. 1 | 


word God; The Elohim He created the 
Heaven and the Earth. The Spirit of God 


here ſpoken of might be either ſome infe · 
rior agent, or inſtrument; acting _ 
and by the direQion of che Elohim. 


Accordingly * 1 have thought * by 
the Sturitof God is here meant the air, afting 
with great energy; and on that account ſo 

as we read of trees of God. But 
the-air is a cauſe ſcarcely equal to the-ef- 
fett produced, the removal of darin 
and moiſture by light and fire, mak ing that 


beautiful which was without form ; and that 


fruitful which was void and deſolate. But 
the ſolar efflux, (that divinel powerinl ſpi- 
rit of fire, light, and — Fully 
adequate to the great effet, e el 


by almighty Power and unerring Witdom, 


This might well be called the Spirit (or 


| breath or blaſt) of God, becauſe it was 
ent by Him, as the great inſtrument in 


the work of creation, and in preſerving 
in well-being the works of the Creator. 
| * | 
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Kecortiogly the Pſalmiſt aſcribes ee 
the ſame. agent, Pf. 104. 30. 'Thou fende 
forth thy Spirit, they (the animals) are cre-; 
aled: Thou reneweſt the face of the Earth, 
reproducing plants in eng y the _ 
power. And PI. 33. By the mord 
the Lord were the Fo made ; and all : 
hoſt of them by the breath of his mouth.” It is. 
true theſe may be figurative expreſſions, 

implying only ' that *the creation at firſt,. 
preſervation, and annual renewal, of the 
Earth and its furniture, is by God's power, 
and command. But if we can diſcover a. 
literal propriety in theſe expreſſions, it adds 
a beauty and force to the language, by 
diſcerning an accuracy in the Oo * 
Nele remarked. 


of this Fpirit of God 1 FA wy ts 
| MOVED Wes the face of the waters. 


The word tranflated. . FER bap- 
W. the divine energy aſcribed. 

is powerful agent. It ſignifies to hover 
over, as a bird over her neſt; communi- 
cating warmth and infuſing life, Such 18 
on il operation of the ſolar. efflux. 

e Furth itſelf, and the ſeas ; 8 
they are ſtocked with inhabitants, in 
manner afterwards — 
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But the firſt effeR is thus A v. 05 


| Gogfaid Let there ze Tight; and there wns 


hgkt. Let an emanation from the Sun 
reach the unformed mals, move on the face | 
"the waters, 10 as to raiſe them by rare- 
Aion to an atmoſphere, and make way 


for light to be diffuſecl over the whole.” 


In obedience _'to the Divine Will, there 


was light. Not that it was then created; 


bat in that inſtant had its effe& on the dark 
mals. For that the Sun was created be 


fore is highly probable from the mention 


of the. =o RE in the firſt "verſe; and be- 
cauſe it does not appear how there could 


be light without the Sun. When there- 


fore two great lights'are mentioned for the 
frſttime, in the account of the work of the 


fourth day; ; this may on 7 imply that then 


the Sun and Moon firſt appeared. The 
Moon indeeU might be then made, or, be- 
ing an appendage” to the Earth, might be 


7 radually formed with her primary planet; 
dbl 


t the Sun and ſtars, though then firſt 
mentioned, probably" exiſted long before. 


. added, (v. 4. y* God Jaw the light 


lat it was good, and God divided the light 
From the darkneſs; By turning the Earth” 
Fund its axis, day: nd "yy followed eich 
| other. N | 
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- As this Spirit of God (or ſolar emana- 
tion) thus moving upon the face of the 
watety maſs produced light, it ſeems alſo to 

be the great agent in producing all the other 
elfects, that are deſcribed in the reſt of the 
chapter. By rarefaftion part of the wa- 
ters were taiſed, and the ſpace between 
theſe, and the waters that ſtill remained 
condenſed, had the appellation of the fir 
rn nn ae e e 
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gatheredtogether into one place called ſeas; / 
1mpelled,./by the ſtroke of the: ſolar rays; 
by their tetiring dry land appeared. v. g, v0. 
The ſame might be the inſtrument in cauſ- 
ing the Earth to bring , ifs, the herb 


and water and other elements ; but the ſpi- 
rit of, Cop moving on and impregnating, | 
as. mentioned at firſt, ſeems to be a 3 
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0 Th by 
ful under-agent i in i creation, as afterwards in 
and preſetving all. At leaſt che 


vords will admit ok this explication; Ibis 

not here contended thar-this is certainly 
theit / meaning.” - Wben the creation 6f 
mam is deſcribed, | the Phraſe is:ahered: - 
Let us mate man. ' im d image. 12" 
whom did God ſpeak this? Not to the 
angels, for though they might have bern 
employed as under agents, chere is no in- 
timation of this. Certaiinly they were not 
9 for who hath been the counſellor 
of Gov? + This expreſſion therefore{ctom- 
pared with the plural Tlolim in the firſt 
verſe) ſeems to be an intimation of what 
was afterwards more cleatly revealed; that 
ere not the work of the Father 
| but of the Son alſo: of Whom it is 
X Faith, all things were created by Him Te 
| Whom! therefore; with the Father and 
Holy Ghoſt, who fearcheth * deep. MY 
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Twi the wer, of the tides, W 1 the 
preceding eſſay, is well founded; it will 
explain he various phznomena, at leaſt 
it will not be inconſiſtent with them. Let 
us Un whether! it t be ſo, or not. I 
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* As the Earth moves round its axis 
in twenty-four hours, if the tides he influ- 
enced by impulſe of the ſolar and lunar 
rope they will correſpond to the approach 

different places to, and their receding 
from the Sun and Moon. This is wa * 
deze ne . „ 


EFB 


- the Sun and Moon att 


7 But this el 
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II. As the diurnal motion of the Earth 


from Weſt .to-Eaft, and in 
motion of the Sun and Moon 


is from Eaſt to Weſt; if zides be the effeti 


of impulſe. they will move in open. ſeas 
from Eaſt. to A Lie current of was 


ters and the current of air will, where not 


affected by local interruptions, move in 


this direQtion: every part of the ocean and 
proged he A Ns down, as they 
p 18 Acer 

we 1 1thi the trobicks” 7 


being vertical, or nearly ſo). ere in an 
almoſ}--gopfiant current ma air. 10 Ber 
from Eaſt to Weſt. 


S; oth ict Sn ogy Moon — 


tin — tyſtem. of ;mpulle} will 
le the waters to. retire every. mw 
feRt is for a little time. 8 
n By ME 
he hy the ne eren che 
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| — 1 — pation; and, As the 
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g the Moon or Sun to TR there, 


7 on * North ſide the current and 


wind will be from the north. caſt: on the 
e e e Ae, 


Ne TH ele 19” 
ry. Riper o © 1th er It is is really 
- hn tals; W this effet wi been aſeribed 


$ heat. 5 
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10 rarefaftion by the 
"The ede of Shen. is to — 2 
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cally. lighter, 5 bei (IE : ET | 5 
_ denſer oy and _—_ ED the F 
es ich they fore, And 
this rare faction, b — N "Sur 
. certainly the Vaſe of tde lig btning VI 
{py evails,- ſoon after” Nom near” 
line: the expanded. air drop 3th water 
in 2 and the electric fluid in 
lightning. But this does not at be. acc 
ſor the conſtam flow of air and Vater to- 
Wards the Weſt... This muſt be the effect 
of regular impulſe in that direction; 9 45 
_. fame” manner as any floating even 
eau , will ae TR a 


= y; and if a ſucceſſion f oating e 
an: there will be i conſtant current. 
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ben. dal 

ments Jett) whe = Ve 4 light: (the ſolar” | 
10 moycs,, and . Co ſequentiy he a- 
ages of. impulſes made every-ſe - 
_ 'of time (ſuppoling the rays -dipided - | 

into ſmall portions in length ) by ras of 

light immeaſurably ſmall, inſinuating em- 
ſelves between particles of air and Water, 
theſe particles muſt : be hereby hs 95 if | 
5 is, 115 whole ee or ene 8 


25 65 in producing currents of A. > | 
the. operation muſt be. principally by 

_mpulfe': becauſe had it been byrarefying 

A 2 lie effeci would be produced only-by 

| un; whereas it is well known-that ja 

pi ucing currents or tides, (for tides hre 

regularly. changing currents), the- Moon is 

the principal agend: whoſe heat (and con- 
quently, her. lic: a: Wan 
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£4. 2 va In the. regular. current ade; 


vi,” rarefaftion.. regularly 'co-operates.,.. 
vi e . but where lands- are near, 
YO 


tlarity- is interrupted; by the rüte - 

1 opt che. Sun prevailing in diſſerent 
places at different e 1s this” ak 
are produced 1 the monſoons. - A 
Win the Gl is in the u o E 1 
"gt ere, in ike Wa i 
Se 
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we 


1 34 1 


to northweſt) for the fade rea 


in that direction. But e the Sun ad- 
vances towards the. northern tropick, che 
heat-becomes greater under and near that 
tropiek, than under the equator. The 
reafow of Which is this: the northern tro- 


of Gd Hope 


but the ee in the ſame longi- 


: tude almoſt wy [Mes over ſeas; But 
ſeas ate not Kath 


| bet the air above them. While there- 
fd e Sun is in the northern hemiſphere, 
i the direction of the air between the equator” 
' and northern tropick; will be towards the 
North. But if it be aſked, What occaſions” 
its ' tendency eaſtward? {for in the um- 


caſt) 
pri iple” as the general prevalence of 
weſterly winds without the tropicks in the” 


tue great oceans. Thele are eddies cauſ- 
ed 


te 


4 rd under e equator and near wy 


= VII, Thus in . Atlantic the cür- 
if rent reaching the Continent of America is 
repelled,” d as to cauſe a "Ws = 
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paſſes overland chiefly from the Cape 
ry; to the South" of China 


we vinds blow from Faſt to Wet, (or from 
fon a the trade wins in open ſeas blow! | 
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much as lahds, and 
of courſe do not fo much contribute to. 


mer months they blow towards the north- 
this may be explained on the ſame - 


bythe" conſtant current of air and Wa- 
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beards be Re ca Eh b e the combincdin 
of all che heavenly: bodies united, Theſe keep down 
tnofphere, and in conjunction with ir it 15 down th 2 1 
As this i dae of many together, this wou 
univerſal K A "Bat 2 effeR is pre» 
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Fent' ron the Pac CK ; and w | it Aurns 

5 e 6005 1 wk as) 1s cb hs yh bh F290"; | 

at part of dhe 

. aka which is * 2 - eaſtern 
2 2 of America towards th e North, part 

1 falls in rain, or ſoqw, or; 085 and partly 
1 turning enwarch in the grand eddy. He 

=. Ferafting the tropical winds 1 
= cafions che 'prevalling Ke. #14 af {on 

from the Weſt, experiencedby the 

| inhabitants of "Europe 19955 dee 

. philoſopher Alerts hat at a. e — 

above Paris the wind is always we wg 

It may be fo, in general i in the neighbopur- 

ee countries at A great height; and when. 

in different direftion, below, - 

1 may be effetled by the FIR 
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RE Rr TO turning: Ward the Soutkr 
n io the; Pacific Ocean Wakes an eddy, to- 
wards the Eaſt; and then part of it will 
come round towards the oquatorto reftore 
the. equilibrium, | deſtroyed by: the current 
weſtwards between the tropicks; and by 
the plentiful exhalation in that warmregion; 
Another: part of the waters flowing caſt» 
ward; in the ſouthern part of the Pacific; 
will continue in the ſame direction, z 
paſſivg to che ſouthward. of Cape: Horn v 

of in the Atlantic, and continue 
eurrest round the globe, between the fon 


theyn'C apes and the South Pole. * +3 AA | 
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Dm 9 — — help: to! account: not 
| 4 for that wind and current towards the 
Eaſt, ſo univerſalh/ prevailing ſouth of the 
tropick, im the ſouthern hemiſphere ;; but 
alſo for the greater degree of gold in the 
ſame region, above that vhich ĩs experi. 
eneed in the northern; hemiſphere; im the 


ſame latitude. In the ſouthern: parts af! 


1 of the water, deflet>-:: 
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back again to that warm climate from 
be nes it came. The reſt; eontinuing wt 
eaſtern courſe, without interruption, be 

tweerr the ſouthern tropiek and South Pele, 
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towards the Norch in both Occhi 
cunula ted to a certain degree, muſt fall to 
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the ſouthward; and joining again the 

totial curreni bas its loft t Nase 
This is owing to the junction of both con- 
tinients towards the North, which are ſepa- 
rated towards che South. Ae vin u kes, 
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water. In narrow ſeas ind channels the 
differencewill tbe greater or loſꝭ accordi: 
to lobe cĩroumſtanceb. When the od 


ing gradually lefs, the water thus denz 
d wilt riſe” high: as im the river: St. 
Liwrente/and the Briſtol Channel. Where 
by a narrow mouths into ita. 
ſow ing wider, asthe! Mediterratie 
thefotce of the tide will ſoon be ſpent a 
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XIII. Thexcdae-wikl, the” current of.” 
water, and the "tides iars" eonfidered toge- 
ther, becauſe all are produced by the ſame” 
ſolar and lunar impulſe. But hoſe ſhould” 
be conſidered — W. 
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Sun pi oon Sf, . till mi 
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FEurgpe. And by this current, ye arg in- 
formed, the productions of America have 
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The tides Er LY ey <3 current, N 
they move much more rapidly. They 
are not the ſame particles of water, but are 
cauſed by an effect of impulſe, "commutrii=" 
cated from one part of the great. body of 
waters to another ; ; 5 in the concuſſion 


e 


- 


7 


TE 160 1 
 Bbduced by TR diflant' ae 


«247228 


1 is” 


mie effect of that 1 ifs 99 V wh ch 
they are incapable Gf 479 25 | 
They euſily give N tor 1 le, by im- 
pelling the waters near them, c of 
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XIII. The time, el ap in Lewidu- 
e N this impulſe” of tide” in the open 
ocean, may nearly equal the apparent 
motion of the Tuminaries by which It is. ef- 
K&ed. But when the direQion; is Wed, 
ir probably becomes gradually 
And after various deflettions, . 90 4 
dhe food may be *traced' in 1 
but with great inequality owing, to 
montories, ſhoals; and ſunk. ho eln 
che two oceans the effects are produced: 
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Ie i is not here afferted A Wa”; are © 
exaQt proportions between the powers of 
the Moon and Sun; but round whole 
numbers are uſed for greater clearneſs. 1 
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duced b y the two luminaries, will be great- 
er ot lels according as the radii of the Sun 
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duce the * or Ta ene. 


Low water being always Gt ei · 
ther by the vertical Moon, or by the ver- 
tical direct impreſſion of the reflux to- 
wards” the Moon, it will be low water 
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e eems highly reaſonable. 


In che account of the creation it is ſaid, 
G 1. 11. Let the Earth bring forth graſs. 
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ing an herb (and eſpecially in producing 
an animal with loco-motive powers) a'wil- 
= and power is viſible chat muſt ulti- 

mately be referred to God. Accordingly 
it is fail; v. 21. God created great whales. - 
And v. 25, God made the beaſt of the Eurit. 
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us mate man in our image. This Serip- 
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] Brrween bot of lepton dgt 
preſervation on one hand, and that of re- 
diemption on the other, there ſeems to be a 
great analogy : as the facred Writers fre- 
quently borrow images from one to 2 
plain the other. The inuiſible things o 
from the creation of the world are clear of 
Things viſible do not only prove the s divine 
£ 1 and Godhead ; the exiſtence and 
_ glorious perfections of God: but they alſo 
Ferre as a mirror to repreſent the inviſible 
things of God. Natural things ſhew us the 
glory of God in the face 1 nature; and 
| 9 55 7 Ee CO 2 le light of the know- - 
4 e of the of God in the face of 7eſus 
Ch N ee theſe 3 e 
tions There is ſuch a correſpondence, that 
© an attentive view of things natural and tem- 
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- tions, of things ſpiritual and eternal. And 
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Cetiure to find out the'Creator ; 
obtain ſuch views of his goodneſs, + 
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37 ſenſible and learned Man (Pike; in 
| his Phi ia Sacra) aſſerts that even 
darkneſs 1s not a mere privationo of light, 
but as much the effett of a poſitive/xaulei 
as light. This opinion ä —— m 
vours to prove from Scripture) a,,: 
be ſo abſurd as it appears àt Hr. 
the ſolar efflux and — rar 
| brace the Earth, wrapped up betweetk 
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_—_— that the calx — —— 
ly in weight. If fire can inereaſe Wei 
it certainly has a momentum in 
And if this is the caſe in the fire that is on 
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not be the ſame with the foldr:fireipmten 
we ſee ſuch a an eee re ere 
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'- theſe two are mutually convenible.9"For 
” , air is generated by the 'admiifibn ef h 
| rays into an exhauſted receiver by meats 
a burning glaſs; and _ air Becomes 

fire by combu ion. 
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reſiſtance. And when we conſider the vaſt 
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eihiereal fluid-alone can ſupply. © Analogy 
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chine of the univerſe immation and perpe- 
tual vigour) it wouldi'be' ſtrangeito! doubt 
of this property in ether, which-plalofo-. 
phers have generalhy agreed” to afcriben“ͤ 
it, and without which thoſe vaſt regions 
would be void of motion. Such a ſcene as 
this no known part of the creation extijbits, 
 abtivity and motion pervading the whole, 
it would therefore be — toſj ext lude 
_ from the boundleſs nden ether. 
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With reſpet to the 1 bonn in 
ans theory it' has been already obſerved, - 
ar by the Spirit of God moving upon the 
/ the unters. Gen. 1, 2; may be meant 
the ſolar efftux and reflux. The eng | 
Whit] was upon the .. 2 . the deep is re- 
moved bee Cod fa t there G Arte. 4 
In obedience to ig 8 command the 
fojat rays burſt through the thick darkneſs, 
and-there was light.. And again, when the | 
th turned on its axis, the ether (void 
-light and heat) became the only acting 
power on that ſide of the Earth which was 
turned from the Sun. Thus God divided | 
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With reſpe&t to the rig and a ſenting p 
of the Sun and Moon, this is the language 
of the moſt enlighiened philoſophers to this 
day. -ooAnd-the uſe of theſe phraſes by the fe 
Writer of the holy Scripture; does not im- 
ply an aſſertion, that it is the heavenly bo- | 
dies that move and not the Earth. 1 
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1 If with ſome critics we diftriguih 8 
tween the luminary as the cauſe, and the 
1 flowing from that cauſe; and 155, as is 

rted, the words expreſſive of theſe are 


never confounded here i is an accuracy in 


the ſacred Writers ſuperior to others. 
Thus in Pſalm 74, 16, we read, The day 
is thine, the night alſois thine, thou haſt pre- 7 
fared the light and the fun: that is both the 
effect and the cauſe. And when, in the 
Book of Joſhua it is ſaid, Sun, fland thou. 
fill. The word here uſed is not expreſſive. 
ol the body of the Sun, but its light. 27 
courſe neither the Sun nor the Earth... 
might be interrupted in their operations by 
this command; but the effe& might be. a 
detenſion of the light for two days (inſtead 
of one) above that part of the Earth, by 
an ans akt of Divine Pr. 
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dere is nothing to be found in the Word 
of God inconſiſtent with it. But the laſt 
mentioned Writer, explaining the mean- 
ing of an Hebrew * ſuggeſts a circum- 
ſtance 792 ma lied to this purpoſe: 
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